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OCCUPATIONAL CHOICE: ABSTRACT

By

Michael J. Boskin

The multinomial,extention of the logit decision model is

applied to the choice of occupation by individual workers to 'peat some

important implications of the theory of human capital. Our results

for all.population subgroups Confirm our a priori expectations from

human capital theory that workers will tend to choose those occupations

with the highest discounted present value of potential future earnings,

the loWest present value.Of expected earnings foregone due to unemploy-

ment and the lowest training.cost relative to net worth. The relative

weights given to these three-variables in choosing occupations varies

markedly by race and sex. White males tend to weight'eXPeCted'earnings

much-more heavily relative to earnings foregone due,tounemployment than

black males or females of either race. The price ratio suggests that

for white males measured unemployment includes a not insignificant

amount of voluntarily enjoyed productilie active (leisure or job search).

For the other population subgroups, the pride ratio is reversed and

hintsof risk - aversion or nonpecuniary costS involved in unemployment.

These results are then employed in an analisie.of'the effects of

a national wage subdidy scheme on the selection probabilities for each

occupation. The change in selection probabilities dependi'upon.

both the change in expected earnings, earnings foregone due to unemployment

and training costs and the relative weights used in making a choice of



occupation. Since the wage subsidy varies.inversely in absolute and

relative value with market wage rates below the target. wage, the subsidy

increases the expected future earnings in the low-wage occupations. It

therefore also increases the opportunity coat of work foregone to train,

orsearch,for. another job. The net effect of the wage subsidy on

selection probabilities is thus complex; roughly speaking, it raises

the probability of selecting low-wage occupations, but this result

varies across population subgroups.

ii
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A CONDITIONAL LOGIT MODEL OF OCCUPATIONAL CHOICE

by

Michael J. Hoskin

I. Introduction

The theory of human capital' provides a convenient tramework

for analyzing the choice of occupation by individual workers. The

present paper is-devoted to an investigation of the implications of

this framework. Section II briefly discusses the human capital

approach to occupational choice. Section III reviews the conditional

logit statistical ;yodel elaborated in McFadden [1968]. Section IV

dis6usses the generation of the data. Section V presents the empirical

results of this study, i.e., tests of hypotheses about the variables

influencing occupational choice and estimates of the relative weights

given to variables in selecting an occupation. Section VI offers a

brief conclusion.

II. The Human Capital Approach to Analyzing Occupational Choice,

The application of the theory of human capital to occupational

choice is simple and straighforward.2 In choosing among occupations

(defined broTdly enough so workers in, different occupations are not

perfect substitutes) a potential worker will weigh the benefits --

potential earnings and nonpecuniary returna and costs -- of training,

foregone earnings, etc. The worker will invest in changing occupations

'See ,Becker [1964] and Schultz [1962].

2See, for instance, Fleisher [1970].
o.



only if the returns are sufficiently large to make the particular

change of occupations-the-most profitable use of his limited resources.

In this simplest formulation, we would always. expect to find

Workere in those occupationi With the highest discounted present value

of futUre'potential'earninge However, given imperfect capital mar-

kets, resources for investing in oneself will not be equally accessible

to all workers. The wealth position of an individual will partially

determine his qapahility):If making any particular profitable investment

in himself.

It is thus clear that decisions on occupation chdice will be

governed by the returns -- primarily expected potential (full -time)

earnings --.and costs -- primarily training and foregone potential earnings --

relative to the wealth position of the individual worker in alternative

occupations. That is, the probability, that a worker i will enter a.

particular occupation j will be a function of the relative present

values of potential post-investment lifetime earnings, E, training costs

and foregone earnings relative to wealth, Tr- , and the present value of
i

3
Abstracting for the mement from any differential nonpecuniary.costs
and benefits among occupations.

4
More.rigorously,.the worker must choose simultaneously:.
number of occupations over his lifetime; (2) theiolitimal
.stay in each occupation; and (3) the optimal sequence of
That is, we have an integer dynamic.programming problem.
our worker will always be in an occupation which enables
mize present value,consici ring all possible

(1) the optimal
length of
occupations.
Therefore,

him to maxi-
shifts..



expected income foregone due to unemployment,AP, in alternative

occupations;5

pij = f(Eil,...,Ei ,Bij+1,...,Ein; U
'
U U
ij' ' in'

Tin)Tii, ,
i i

We turnnow-to a'discuasion of the estimation of such a relationship.

III. A'Conditional Logit Model of Occupational Choice
6

If va aastme preferehces are such that all occupations have

positive selection probability for each individual, that the odds that

a particular occwation will be chosen over another is independent of

the presence of other possible occupations, and that the determination

of the odds of choosing alternative occupatidhd is additively separable

in its arguments representing the occupation effect and the individual

worker 'effect, we 1114y invoke certain theorems proved by McFadden (1968].
,

-. .

These theorems essentially allow us .tdWrite the selection probability

in °the form

1.

5
This formulation may be motivated by an appeal to'stochastic choicetheory. For eiample, following Block and Marshai.[1960] we may adopt
a model 'whereby the probability of each outcome is IfropOrtional to
the utility'. derived from.the-choice.

discussion that followa is based on McFadden [1968]. Thia:Astima-tor.haa also T'een used to study choice of college by Radner and Miller
[19701,

- 3 -
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n
pig = f E exi[b(k) b(j)])-1

k1

The weight b(k)

(2)

assigned to an occupation is a function of the attri-

bUtes of the occupation. Thindividual observes a:6Otor

Xi, such as wage

each occupation.

are given by

rates, unemployment rates, training costs

The bill) which determine the selection

b(k) = B(rk,e)

of variables,

, etc., for

probabilities

where- 6 is.,-veCTor of unknown, parameters specifying the functional

form.of Ir.- For each' individual, define a:variable _fk = 1 If occupair

n
tinn k is selactedyand-tk = 0 Otherwise. ,Then fk = 1.

k=1

estimate 0, we.obserye that the likelihood of a given sample is then

Then,

log

m n f
II II Pik

k=1
(4)

E E f
k log{ 1 elifB(Xice) - B(X ,0)1) kA (5)

i=1 k=1 k=1

a

-';The_mothodof maxi m4m likelihood can be applied to (5) to obtain an

estimator for 0 with Optimal asymptotic properties. Wadden [1968]

shows ...that the estimator for the-..case where X. and e



Kxl vectors and, B is the linear function B(X
t'

8) = 81X is consistent

and asymptotically normal. This result is used to construct approximate

large sample confidence bounds for the estimates.

We thus have for our case of a linear functiOn of occupation

attributes that the ratio of the odds of choosing occupation j'-over

occupation k is given by

8'X,
a. e

P. s

ik k

Taking logarithms yields

Pi

log -"L., = 0'' X , - xl,

(6)

(7)

the log of the odds occupatiqp j will be chosen over occupation,

is a linear function of the attributes of the occupation. Thus, we

have the multinomial extension of traditional logit analysis (see Theil

11969] for another discussion of this .statistical problem).

IV. The Data

We begin our discussion of the empirical results with an explana-

tion of the generation of the data. We estimate-the present value.of

expected lifetime whole income (expected wages time hdUrs available

for work, assumed = 2000) for individuals in our sample for various

occupations they might enter. Our observation, are taken from the 1967

4
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Survey of Economic Opportunity, a ,detailed set of 30,000 interviews of

,predominantly low-income households; for a discussion of this data,

see Hall [1973] or Boskin [1973] First, ws.testimate the expected

real hourly wage rate facing each individual as a function Of his

personal characteristics. 'his formulation is suggested by recent

advances in the hedonic method of price measurement. 7
We employ here

an extended version of the particular type of wage eqUation proposed by

Hall [1973], i.e., we adopt an analysis of variance regression model:

log (1r-p) y'Z (8)

where:the Z's. represent personal characteristics such as race, sex,

age, location, education,.health, union membership, occupation, etc.

We run separate regressions. for each race-sex-occupation group, thereby

allowitca74uplete set of interactions between these and all other

addition, weallow interactions between union membership

location; otherwise, all .effeets are. assumed independent.

These results are not without interest in themselves; the inte-

rested reader should consult Hall [1973] and Boskin [1972]:

For our purposes,however, they_.. are important because they give us, for
. ,

each individual, a method ok.estimating the wage he/she faces in. each of

eleven broad occupational.claases. In addition, we can estimate how

"that wage:, rate varies with age. We thus can predict the course of

7
See Hall [1973].



potential lifetime earnings for each individual in each of several

occupations he might choose to .enter. Of course, several refinements

have to be made: We must at least attempt to allow for productivity

growth; current twenty- year -old workers will be working With an improved

technology when they are forty, so we must estimate this productivity

growth and adjust the wages of current'forty=year-old workers accordingly

to estimate wage rates facing twenty-year-old workers twenty years

from now. We estimate a Constant rate of productiVity growth from the

average annual rate for 1960-1970. We also assume future'potential

earnings are discounted at a five per cent rate of interest; modest

variations in. the discount rate do not affect the results.8

We thus estimate the present value of expected lifetime potential

earnings as

where

-
65 W

t t
(1+y)t to 4. 1/2

P.V.
t

=
tut
E

o
(l+r)t to 1

( 9 )

P.V.
t = the present value of potential work time remaining'be-

tween age at to and age 65. .

= expected wage rate :in year 't .

=hours available for work in year (= 2'000),

= expected rate.of productivity increase; assumed to be

constant at the average annual rate fram 1960-1970.

= discount rate; assumed to be five per cent.

The second variable used in the study is the ratio of an index

of training costa to current net wortb4 9 We use,ifie-data deriVed by

8
A sample calculation for a representative individual is presented in
Table 3.

9
Net worth is defined as cashable net worth, including the value of
consumer durables and excluding the value of human capital.



Scoville [1966] on specific training requirements by occupation.. Out-

of-pocket expenses are assumed to be one-third of foregone earnings.

Foregone earnings are computed by multiplying the present wage rate

by necessary work time foregone in retraining. We then take the ratio

of training cost to net worth, the assumption being that the worker

finances his retooling out of his own resources.

The final variable we examine in this-study is expected lifetime

earnings lost due to unemployment. If time spent unemployed was com-

pletely unproductive, i.e., contained no element of leisure or invest-

ment in search activity, the worker would be indifferent, cet. par.,

between two occupations, one offering $1. more in the present value of

future full-time earnings, the other offering $1 less in expected

earnings foregone due to uneMployment. We could then subtract expected

earnings foregone due to unemploymentjnet of unemployment insurance)

from expected full time earnings and use expected wage income as the

focus of study. If, however, the measured unemployment includes a

component of leisure or search; the time spent
-
unemployed is valuable

.and the worker will require less ihan a $1 decrease in relative expected

earnings foregone due to unemployment to be indifferent to an occupation

With 9.41 larger lifetime fulltime earnings potential. We have there-

fore separated these two coMponents of expected.income in order to

attempt to test this hypothesis. We estimate the expected duration-

of unemployment in a manner analogousto our procedure to estivate

wages.
1

We estimate analysis of variance-hedonic unemployment equations

10
1966 was a year of relatively full employient. Projecting unemploy-
ment over the life cycle based on this data is the most reasonable
procedure available to us, but could result in misestimation as
relative unemployment by occupation varies over the business cycle.

17



of the Hall-type (see Hall [1970]) by regressing time unemployed on

a set of personal characteristict. We thus get an estimate of the

expected unempioyment facing a potential warier in each occupation,`"

sad how this unemployment varies by age. Following the procedure dee-

cribed above for potential earnings, we estimate the present'value of

potential earnings lost.due to unemployment by using a formula similar

to (7) in all but two respects. 'We replace Ht , hours available for

work in year t with 11
t expected hours lost due to unemployment

and, we replace w
t , the wage, by (w

t
- I

t
) , the wage net of the

hourly equivalent of unemployment insurance. 11

,
V. Empirical Results

Tables 1 and 2 present our empirical results, disaggregated by

race and sex. .Table 1 presents occupation characteristics such as

discounted present value of potential future earnings',\discounted pre-

sent, value of expected lifetime earnings foregone due to unemployment,

and our estimate of the ratio of training costs to net worth. Since

real wage and unemployment rates, even within race-sex groups (holding

other variables, such as education, constant) differ substantially from

occupation to occupation,12 the substantial variation in our variables

is hardly surprising. These variables summarise the inforiatiOn (poten-

tially) available to the
o
worker in_choosing.adoccupation. 13

11Unemployment insurance is based on 1966 figures, and assumed to grow
at the rate for the 1960-70 period.

12See Reder [1955]. for a discussion of these differentials

15We do not claim that they are the only'ones Which:condeivably could
affect occupational choice; rather, we assume that the influence of
other variables, e.g., those measuring tastes for certain types of

. work, is, small relative to the variables considered here.

18
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fl

Table 1

a a

OCCUPATIM CHARACTERISTICS FOR POPULATION SUBGROUPS

(thousands of dollars)

'Mean Deviation
.foi Non-Adopted

Mean for Standard Occupations
Adopted Deviation for (non-adopted)
Occupati,ons Adopted Occupations ( - adopted)

Present Value
of Lifetime
Whole Earningp:

Ratio of Esti-
mated Training
Costs to Net
Worth;

Present Value

of Lifetime
Earnings Lost Due
to Unemployment :

111.m.m.

Total 63 56 3.6
White.Males- 97 63 0.7
Black -Males 42 64 1.4
White Females 52 48 -5.1 t.
Black. Females 16 26 -12.8

, .

TOtal 0.20 1.8 0.25
White Males 0.38 2.9 0.08
Black Males 0.19 1.6 0.70
White Females 0.19 1.6 0.28
Black Females 0.13 1.5 1.02

Total 1.2 3.6 '0.16

White Males 1.2 2.0 0.15
Black Males 2.6 8.2 -1.60
White Females 0.8 6.o -1.93
Black Females 0.3 8.6 -5.28

a

source: Computed from 1967 Survey of Economic Opportunity

- 10 -
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The data offer agme interesting insights into the workings of

labor markets. The most obvious is the fact that opportunities and

outcomes. vary markedly-mi6ng'individuals -- both within and smogs

population subgroups -- as'evidehced by the large standard deviation

of all variables. It is also'interesting to draw some inferences across

population subgroups. Relative to other population subgroups, white

males enter occupations with far higher training costs (the higher

foregone earningsincluded in the numerator is mostly offset by larger

net worth in the denominator). In addition, the mean deviation for

the non-adopted occupations for all three occupation characteristis

is much smaller for white males than the other groups. Given age,
f

education and the like, occupation thus makes less relative importance

to white males than the- other groups. Finally, we note that blacks

(male and female) have a much larger mean deviation of the ratio of

training_costi to net worth; this7implies'the non-adopted occupations are

-relatively more expensiverfor blacks than for whites.

Table'2 presents our evidence on:the-relative weights given to

earnings, .unemployment and training costs. The results for all-popular

'tion subgrOUps confirm our a priori expectations from human capital
;.

theory that: 1) workers will tend to. choose'those occupations With

the highest discounted present value of potential future earnings;

2) workers Will tend to Choose those occupations where retraining coats,

in relation to net worth, are lowest; and 3) workers will tend to choose

those occupations where, est. par.-,, the discounted present value of

expected earnings foregone due to unemployment is lowest.
114

14
The prediCted probabilities for -adopted occupations ranged up to
three times the predicted probabilities if random behavior was observed
(probabilities equal to the percentages of jobs in each occupation).'

0 20
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All effects have the expected sign, and almost all are measured

quite precisely.15

The most, striking result is that white males tend to weight

training costs and expected income foregone due ta unemployment relative

to expected full-time earnings much less heavily than the other groups.

This is consistent with the hypotheses of differential access to finan-

cing of training and education costs and of differential risk aversion.

It is instructive to examine the ratio of the coefficients for

expected full-time earnings and expected earnings foregone due to unem-

ployment. This figure varies markedly by race and sex. The expected

earnings foregone due to unemployment does not appear to exert much of

an influence on white males. The price ratio of trading one dollar in

full-time earnings for twenty dollars in decreased earnings foregone due

to unemployment suggests,(perhaps) that measured unemployment for white

males includes a not insignificant amount of voluntarily enjoyed produc-

tive activity -- for example, leisure or job search. For the other

population subgroups-- females many of whom work part-,time and/or on

and off throughout their lifetime, and-black, males, the price ratio is

reversed. For example, white females appear to be willing to trade a

dollar less in foregone earnings due to unemployment fOr.twenty dollars

of full-time earnings. This strongly hints of risk-aversion or non-

pecuniary costs involved in white female unemployment.

15
The results are similar when the training cost variable is left out
of the equation. These results,are available upon request from the
author. It also should-be pointed out that the likelihood ratio method
may be used to test hypothese abaft the coefficients.
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VI. Summary and Conclusion
fz)

We have applied the conditional logit decision model to the choice

of occupation by individual workers to-test some important implications

of the. theoilr of human capital. Our empirical results are quite con-

sistent with the human capital hypothesis that workers choose occupations

to maximize the discounted present value of potential lifetime work

time. Allowing for imperfect capital markets by including training costs

relative to wealth and for unemployment by including the discounted

present value of expected earnings foregone due to unemployment also

yielded results consistent with a priori expectations.

Our conclusions. apply to all four major race-sex population sub-

groups.; The apparent differences among subgroups are consistent with

well knownlabOr market phenomena.

eft
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r,

16,

Table

Sample Calculation of the Present Value of Full-time-,;

Earnings by Occupation fora Representative Individual
a

_

Occupation

Professional/Technical

Farmer

Minager

Clerical

Sales

Craftsman

Operative.

Private Household'

Servipe

Farm Laborer

Laborer

Present Value of Full -time Earnings
(thousands of dollars)

134

76,,

141

99

109

,95

67

86

59.

83

White male, high school graduate, aged forty.

24
- 15 -
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4

1.. Introduction

In a previous study (Boskn 119711)), I have developed a proba-
. .

bilistic:model of'Occulmionalchoice by indiVidual workers. That study

estimated the weights: given to a vector of.occupation attributes, such
a

as expected future earnings and income foregone due toynemployment,
o

training.casts, etc.., in choosing among occupations.. Several proposed

public policy, programs directly (and indirectly) affect these (relative)

occupation httributear,and'are thus likely toaffeCt occupational choide.

Among the most proMinent of these.propoSed programs is a national wage

bill sPbsidy: This program wouldsUpplement, as sort of a negative

payroll tax, the market wage, paid low wage' workers: Since expected

,wages vary from occupation to occupation for a given indiVidual, the

Wage subsidy tends to -make lowAmarketYwage occupations relatively

more-appealing.than in the absenceof'the program. Ecmever, by raising

the (total) wage in law wage occupations, it increases the oppOrtunity

cost of foregoing curent. work in order to train,: or look for, a job

in another occupation. The purpose of the present paper is to provide.

a rough estimate of the net direct effect of a wage subsidyon the

choice of occupation of various groups of workers. 1

Toward this end, section 2 briefly discusses the conditional

logit model of occupational choice andaly earlier results on estimates

of the'weights given-to various occupation attributes by different

population subgroups in choosing among occupations.

4

1
Indikect effects, such as those working'through expected unemploymeht
and changes in the relative (market) wagesstructure due to long-run
shifts in the supply of workers among occupations, are not dealt with
here. Also ignored are theteffects of the taxes necessary to finance
the program.

- 17 -

26



Section 3 describes the wage .subsidy, and how it affects

the relative Magnitudes of the variables influencing occupational choide.

Section .4 presents some empirical examples of the. effect on the

probability workers of different races 4and seXes 14.1.11 select. each./.
.

of. eleven occupational groups due to a particular_Wage-slibsidy.plan.
. 0

We shall demonstrate that, even with our relatiVely broad groupings,.a

of occupations, a-wage subsidy Plan is likely to alter selection pro-
.

babilities substantially:
...

Finally, section 5. presents a brief summary and

O

-18--
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2. A Model of Occu oral. Choice

The application of the theory of humancapital to occupational

choice .is simple and straighforward- 2 In chdosing among occupations

(defined broadly enotigh so workers in different occupations are not

.perrect 'substitutes) a potential Worker will weigh the benefits ,-
)

potential earnings and nonpecuniary returns and costa training,

fOregone earnings, etc. The worker will4nveat in changing occupations

only if, the .returns are'aurriciently large to make the particular

change of occupations the most .profitable use or his limited resources.

In this simplest rorhulation,ve would always expect to find

°workers in those occupations frith the highest discounted. present value .;

of future potential earnings. 3,4
However,:given imperfect capital Mar

kets, resources for investing in oneself. will not be equally accessible

to all workers. The wealth position of an individual will partially

determine his capability or making any particular profitable investment

in himself.

It is thus clear that decisions on occupatiOn choice will b

governed bY'the returns -- prJmArily expected potential- (full- time).s .

2
See, for instance, Fleisher

f

11970].:.

3
Abstracting for the moment from any differential nonpecuniary costs
and benefits among occupations.

More'ritivirously, the worker must choose simultaneously: (l) the optimal
number of occupations over his lifetime;(2) the optimal length of stay
in each occupation; and (3) the optimal sequence of occupations. That
is, we have an integer dynamic programming problem. Therefore, our
worker will always be in an occupation which enables him to maximize
present value ccsis"k411,usall_possible occupational shine.

1,

-- 1
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earnings. -- and costs primarily training and foregone potential earnings

relative to the wealth position of.thsindividual worker,in alternative
9

occupations. That is, the probability that a worker i will enter a,.

particular occupation j will be a'function of the relative present

values of potential post-investment lifetime earnings, E, training costs

Tand foregone earnings relative to wealth, cf- and the present value pf

expected income foregone due to unemployment, U, in alternative

occupations;5 i.e.,

f(E ...,E ,E ; U ;ii+1"7" in ij' in

Til Tint
Lt tLy twHi Hi Wi

a

Assumirif that the weighting 6f :,these variables in determining

,selection probabilities is linear and invoking tee,logistic functional

form for the.lepresentation of the probabilities
6
yields

P . O'Xj

e
Pik el!xlt

e

5This formulation may be motivated by an appeal to stochastic choice theory.For example, following Block and Marshak [1960] we may adopt a model where-
by the probability of each outcome is proportional to the utility derivedfrom the choice

6A fuller discussion of this derivation is presented in Hoskin [1974].

-20
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L.

I

-where X represents the vector of earnings,- training coats, etc.,,

and 0 are the weights to be estimated.

Taking logarithms yields

log 17; := (),(x )

J
- (3)

iK

the log of the.odds occupation -j will be- chosen over occupation

is a linear function of the. attributes of the occupation.-- ThUswe

have the multinomial extension of traditional logit analysis (see Theil

[1969] for another discussion of this statistical problem).

We estimate 0 by the method of Maximum likelihood; McFadden

[1968] has derived this estimator and demonstrated that it is consia

tent; its asymptotic normality property is usekto construct approxi-

mate large sAmple-confidence bounds for the estimates.

We begin our discussion of the empirical results with an explana-

tion of the generationot.the data. We estimate the,Present value of

expected _lifetime whole income (expected wages time hours available

for work, assumed = 2000) for individuals in our sample for various

occupations they might enter. Our observations are taken from the

1967 Survey of Economic Opportunity; for a discussion df this data,

see Boskin [1973]. First, we estimate the expected real hourly wage

rate facing each individual tiy a regression of hourly wage rates on

personal characteristics such as race, sex, age, location, education,

health, union membershipl.occupation, etc. We run separate regressions



for each race,sex occupation group, thereby allowing a complete set

of interactions between these and all other effects. In addition, we

allow interactions between union membership and location; otherwise,

all effects are assumed independent.

These results give us, for each individual a method ofesti-/

Mating the. wage he/she faces in each of eleven broad occupational'

classes.? In addition, we can. estimate how that wage rate varies with

age. We thus can-estimate the course of potential lifetime earnings

for each individual in each of several occupations he might chooie

identer. Of course, several refinements have to be made. We must

at least attempt to allow for productivity growth; current twenty-7

year-old workers*Will be working with an improved technology when

they are forty, so wemust estimate this productivity growth and

adjust the wages of current forty- -year -old workers accordingly

to estimate wage rates facing!twenty-yean-old workers twenty years

from now. We estimate a constant rate ofIProductivity growth from the

average annual rate for 1960-1970, 'We also assume future potential

earnings are discounted,et five per cent rate of interest; modest

8..variations in:the discountirate do no' affect the results.

We thus estimate .the present value of expected lifetime potential

earnings as ' !

T
Of course, we would also expect a substantial intragroup substitution'to occur. Our results are therefore a lower bound.

8
A sample calculation fora representative individual is presentedin Table 3 of Boskin (1974].'

-22-
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where

65 W
t

.11
t

(1+ )t - to

P.V. = r
'

(4)
'

t=t (l+r)
t -

to
o

c.

P.V.
t
= the present value of potential work time remaining be-

H
t

-+.waen age at t" and age 65.

P expected wage rate in year :t .

.= hours available for work in year t , (= 2,000);

= expected rate of productivity increase; assumed to be

constant at the average annual rate from 1960-1970.

= discount rate; assumed to be five Ter cent.

The second *variable used in the study is the ratio of an index

of training costs to current net worth. 9 We use the data derived by

Scoville [1966Yon specifib training requirements by occupation: Out-

ofpocket_expenses ire asaumed_to be-one-third-of-foregone-earnings.

Foregone earnings are computed by multiplying the present wage rate

by necessary work-time foregone in retraining We then take the ratio

of training cost to net'worth,.the assumption being that the worker

finances his retooling out of his own resources.

The final variable we examine in this study is expected lifetime
0

earnings lost due to unemployment. If time spent unemployed was com-

pletely unproductive, i.e., contaiped no element of leisure or invest-
,

ment in search activity the worker would be indifferent, cet.

between two Occupations one offering $1 more in the present value of

9
Net worth is defined as cashable net worth, including, the value of
consumer durables and excluding the value of human capital.

- 23-



'future full-time earnings, the other-:offering $1 less in expected

earnings foregone due to unemployment. We could then subtract expected

earnings foregone dUe.to unemployment (net of unemployment insurance)

from expected full time earnings and use expected wage incole.as the

focus of study. If, however, the measured Unemployment includea a

component of leisure or search, the time aperit unemployed is valuable

and the'worker will require less than a $1 decrease in relative expected

earnings foregone due to unemployment to be indifferent to an occupation
o

with a $1 larger lifetime full-time earnings potential. We have there-
,

fore separated these two compo ents of expected income in order to

attempt to test thiii hypothesis. We estimate the expected duration

of unemployment in a manner analogous to our procedure to estimate

10
wages.- We thus get westimate of the expected unemplOyment

facing a potential worker in teach occupation, 'and how this unemIoyment----

varies by age. Following the procedure described above for potential

earnings', we estimate the present value of potential earnings lost

due to unemployment by using a'formula similar to (3) in all but two

respects. We replace M. , hours available for work in year t , with

ut , expected hours lost.due.to unemployment and we replace wt , the

wage, by (wt - It), the wage net-of the hourly.equivalent of unemploy-

ment insurance.
11'

10
1966 was a year of relatively full employment. Projecting'unemploy-
ment over the life cycle based on this data'is the most reasonable
procedure available:to us, but could result in misestimation as rela=
hive unemployment by occupationVaries over the business cyCle.

unemployment insuranceis based on 1966 figures, and assumed to
grow at the rate for the:1960-70- period.
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Table 1 presents our evidence on the relative weights given to

earnings, unemployment and training'costs. The results for all popula-

tion subgroups confirm our a priori expectations from human capital

theory that: 1) workers will tend to choose those occupations with

the highest discounted present value of "potential future earnings;.

2) workers will tend to choose. those occupations where retraining costs,

in, relation to net worth, are lowest; and 3) workers will tend' to choose

those:occupations where, cet. par., the discounted.present value of

expected earnings foregonedue-to unemployment is lowest.22

All effects have the expected sign and a1most all are measured

quite precisely) '3

The most striking result is'thatylitteLxmles-tend,--to4eieWt----------------7

1

training costs and expected income foregone due to unemployment relative
0

to expected full-time earnings much less heavily than the other groups..

/ This is consistent with the hypotheses of differential access to finan-

cing of training and education costs and of differential risk aversion.

It is instructive to examine the ,ratio of the coefficients for

expected full-time earnings and expected earnings foregone due to unem-
-

ployment. This figure,Varies markedly by race and sex. The expected

earnings foregone due to unemployment does, not appear to exert much 'of

an influence on white males. 'The price ratio of trading one dollar in

the predicted probabilities for adopted occupationS ranged up to three
'times the predicted .probabilities if random behavior was observed (pro-,
babilities equal to the percentages of jobs in eadh,occupation),

15The results are similar when the training cost variahle-is'left out of
the equation. These:results are available uponrequest from the author.
It also shOuld be pointed -out that the likelihood 'ratio method may be-
'used to test hypotheses about the coefficients.
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full-time earnings for twenty dollars in decreased earnings foregone due

to unemployment suggests (perhaps) that measured unemployment for white

males includes a dot insignificant amount of voluntarily-enjoyed produc-

tive activity -- for example, leisure or job search. For the other
.

pOpulation subgroups -- females, many of whom work part-time and/or on

and off throughout their lifetime, and black males, the price ratio is

reversed. For example, white females appear to be willing to trade a.

dollar less in foregone earnings due to Unemployment for. twenty dollars

of full-time earnings. This strongly hints of risk-aversion or non-,

pecuniary costs involved in white female unemployment.

These-estimates of*the weights given to various occupation para-

meters may be used to estimate the effects of changes in these .

parameters on occupational choice. To one example of such change,

that occasioned by a wage subsidy, we now turn.
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Wage Subsidies

The idea of a wage subsidy has been offered as an alternative

income maintenance program to the negative income tax, especially by

those 'concerned: over the labor supp1disincentives of a negative:

income tax. The idea is simple, but less familiar than the NIT. The

wage subsidy program would Supplement the. wage rate employers are willing

to pay lowwage workersrn. a government grant, e.g. in the form of a

negative payroll tax. The government would define a target wage rate,

W* , and pay the employee a certain percentage, r , of the difference..

between W* and the market wage, w Analytidally, theyage subsidy

results in a
14

+ r (W* ,

where ""r 'is the wage inclusive of the subsidy component.

'It is important to note that, with a-fixec1target wage andsharine

-rate, the subsidy not only raises those wage rates below the target,

but it also results in a Exeater absol'ute and relative increase the

lower the wage. Thus, the wage sUbsidy makes-the low wage occupatons

relatively more attractive..An.example of this equalization effect is

presented in Table 2, where we examine the effect of a wage subsidy` with

a target wage of $4 and a'sharing rate.of 1/2.15

14 J.
We assume that this "negative payroll tax" will be "borne" by theworker; the arglIent is analogous to the case of the payroll tax being.
borne by workers.' See Brittain [1972].

150f course, this effect is accentuated as r or W* increases.



Table.2

itfect on Wages ot a

Wage Subsidy With

Wage Before Subsidy

W*.= $4 and r = 1/2

Wage Inclusive of Subsidy

$1.09

1.50

2.00

2.50

3.00

3.50

4.00

$2.50

2.75

3.00

3.25

3.50

3.75

4.00

Thus, such a subsidy program substantially increases the expected life-

time eirningp in lowwage.occupations.16

The wage subsidy also affects our other two variables. By

raising wage rates it increases the. fOregone income during a period

of training to change occupations. Hence, training costs will increase

for persons facing a wage below the target wage. The subsidy also

raises the opportunity cost of time spent unemployed and expected inCome,

lost due to unemployment.

Table 3 presents an example of the present value of lifetime

full -time earnings, training costs and value of income lost due to

It can also have an important income effect on human.capital investment
and hence future. wage rates. Becall'weare conditioning on current
education.' To the extent the subsidy fosters. en increase in general
(as opposed to the type specific to'an occupation)` .human'capital invest-.
ment, our results will, understate its long-run effeCt.

-25-
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6.

unemployment for each of eleven broad occupational groups17 before an

after the imposition of-a wage subsidy program with W* = $4 and .

r 1/2. It is clear that the subsidy substantially alters each of

these three variables influencing occupational choice. The greater

relative change for blacks and females occurs due to their lower

market wages. Obviously, these group benefit most from the wage

subsidy plan.

O

7
The classic discussion on occupational wagedifferentiale is, of
courseiReder [1955].
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'Ma

4. EmiEical Estimates of the, Effect of a Wage Subsidy

21122ccupiltional Choice

We may nowlapply the weights estimated in' Table l'to the changes

reportedin Table 3 in lifetime earnings, income lost due to unemployment

and. training cost induced by the wage, subsidy scheme. Table 4 presents

these estimates. As should be evident from the dissuasion above, the

wage subsidy (with a $4 target wage end a 50% Sharing rate) substantially

alters the estimated occupation selection.probabilities in favor of

wage occupations. The change in selection pr6babilities, however, varies

markedly by race and sex. The change'in probability depends upon both,

the'change in the variables such as lifetime earnings and the relative

weights given these variables in the selection process. tReferring back

to Table 1, we recall, that white men and women place relatively greater

weight on expected lifetime earnings than blacks of the same race

-and-that-females-placC-relatively greater weight on expected earnings

. foregone due to unemplaytent than do males of the same race. Hence,

for examples, the greater relative. change in lifetime .earnings for

black males than white males (due to a lower market wage) is offset
rs

by the greater weight attached to lifetime earnings by whites.

The selection probabilities change most markedly for.white men.

For example, the selection probabilities for operatives, service and

farm laborer increase by fourteen, twenty -four and fifty-two percent of

their pre-Subsidy probabilities,respectively- For bladk..females, on

the other hand, these.three Occupations are less likely to be chosen,

since the wage subsidy dramatically increases the (heavily, and negatively,,.

weighted) value of;expeCted earnings foregone due to unemployment.

--: 33 7
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Table 4

Estimates of the Effect of a Wage Subsidy On Selection Prdbdbilities.

White Males Black Males
No With No WithOccupation' Subsidy Subsidy % Change Subsidy Subsidy % Change

Professional/Technical 14.0 12.4% -11% 7:6% 8.3%. 9%Farmer 6.2 8.3 34 9.5 9.3 -2Manager 15.3 13.2 -14 8.0 . 8.6 8Sales 9.7 10.3 6 9.4 9.3 -1Craftsman 1. 11.8 11.4 -3 8.2 8.7 6OperatiVe 8.5 9,..7 14 8.9 9.0 1Private Household 5.3 7.7 45 10.2 9.6 ,...Service 7.2 8.9 24 9.6 9.4 -2Farm Labor 4.8 7.3 52' 10.9 lox -8Laborer'
7.4 9.0 22 9.2 912 0Clerical 9.9 10.4 5. 8.3 8.7 5

Professional/Technical
Farmer
Manager
Sales
Craftswpman
Operative
Private Household
Service
Farm Labor
Laborer
Clerical

--
_

White Female Black Females

.

11.4
v,

10.i -11
8.0 8.6 8

10.7 9.9 -8
8.6 8.9 ,4

9.6 9.4. -2
9.4 9.3 -1
7.2- 8.1 13
8.4 8.8

5 i

7.6 8.3 9
8.7 8.9' 2

_ 10.3 .9.7 -6

Source: Calculated from data presented in Tables 1 and 3.

- 34 -

7.8

8.7
8.3
8.9

6
2

8.3 8.9 7
9.4 9.3 -1
9.0 9.0 0
9.2 9.1 -1

10..1 9.6 -5
9.4 9.3 -1

10.0 9.6 -4
9.5 9.3 -2
8.7 8.9 2



lbe results suggest a substantial shift in the supply-of'workers

'

to differeht occupations.in reaponse to the wage sasidyprograM. 18

The response of selection probabilities tethe wage subsidy- program

depends both upon its effect on the variables influencing occupational
choice-and on their :relative weights; since both-the

occupation:attri-
butes and the weights vary among the four race-sex grouis the net effect
of the wage subsidy On the probability,of selecting various occupa-
tions varies markedly race and sex.

.1

18
This will in turn alter the occupational

wage Structure,.VhiCh willhave a second round effect on selection probabilities. We do not..estimate thebe effects here.
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Conclusion

.

We have-estimated-the effect of a wage subsidy on the choice of.

occupation by various worker sUczroups. Since. the wage subsidy affects

the present value of lifetime earnings, the present-valUe of income

foregone due to unemployment and training costs, it affects the pro-

bability of selection, of each occupation. The net effect varies across

occupation for each individual, since the subsidy induces a greater

increase in wages the-lower-the prevailing. wage. It also varies by

race and sex, because both the variables influencing occupational

choice and'the relative Weights given to each of theth in choosing

occupations vary among the four race and sex groups.
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